School nurses intervene with students, parents, and school staff to advance the health and academic success of students. We conducted an integrative literature review of published research to describe the types of school nurse interventions and health and education outcome measures and to examine how school nurse interventions were linked to student outcomes. Sixty-five studies met the inclusion criteria. We used the National Association of School Nurses' Framework for 21st Century School Nursing Practice to categorize school nurse interventions and health and education outcome measures. The majority of interventions were categorized under the care coordination principle, most commonly, motivational interviewing and counseling. In 17 studies, school nurse interventions were linked to improved student outcomes. Most studies (80%) were descriptive. To advance school nursing science, researchers can build on this foundation with more rigorous research methods to evaluate the impact of school nurse interventions and activities on student health and education outcomes.
Background
School nurses intervene to advance the well-being, health, academic success, and lifelong achievement of students (National Association of School Nurses [NASN], 2016a [NASN], , 2017a . School nurses promote a healthy and safe environment by providing education, interventions for acute and chronic illnesses, public health activities, and case management services to promote self-management and advocacy and decrease health-related barriers that affect student learning (American Academy of Pediatrics [AAP] Council on School Health, 2016; NASN, 2017a) . While previous studies have described school nurse roles and metrics for measuring student health and education outcomes (Johnson, Bergren, & Westbrook, 2012; Selekman, Wolfe, & Cole, 2016; Stock, Larter, Kieckehefer, Thronson, & Maire, 2002) , NASN (2016c) has called for research studies to determine the impact of school nurse interventions on student outcomes and the impact of school nurse interventions on nurse sensitive indicators (e.g., attendance, health office visits, and immunization rates). The purpose of this integrative literature review was to explore empirical research findings for links between school nurse interventions and activities and the health and education outcomes of school children. We used three questions to guide this process:
1. What types of school nurse interventions and activities are described in the literature? 2. What health and education outcome measures are described in the literature? 3. How are school nurse interventions linked to positive outcomes?
Framework for 21st Century School Nursing Practice
In 2016, NASN published the final version of a conceptual framework to explain key principles of school nursing and components that help focus the care school nurses provide in their practice. The Framework for 21st Century School Nursing Practice is student centered and takes the student's family and community into consideration. The key principles of the framework are care coordination, leadership, quality improvement, and community/public health. These principles, each comprised of specific components, are nonhierarchical and overlapping and surrounded by the standards of practice principle. Standards of practice are a foundation for the evidence-based, quality, and competent care school nurses provide (NASN, 2016b) . We used the framework principles and components to categorize the school nurse interventions/activities and health and education outcomes.
Method
This review was conducted according to Preferred Reporting Items for Systematic Reviews and Meta-Analyses (Moher, Liberati, Tetzlaff, Altman, & the PRISMA Group, 2009 ). Studies were identified by searching: PubMed, Cumulative Index of Nursing and Allied Health, PsycINFO, Academic Search Premier, Education Resources Information Center, and Social Work Abstracts databases. This was conducted in consultation with an expert nursing reference librarian to ensure we conducted an exhaustive literature search. To identify the most current articles, we originally searched each database for studies published between January 1, 2011, and December 31, 2016; we then conducted an updated search on July 30, 2017, to capture additional articles from January 1, 2017, to July 30, 2017. Key search terms included a combination of school nurse, school nursing, health or education outcomes, chronic or acute disease, medication administration, allergies, health education or knowledge, and screening. Included were studies that reported empirical findings, published in English in peer-reviewed journals, and were conducted in the United States. Only studies describing health services provided by school nurses, perspectives of school nurses, or perspectives of the school nurse role on health and education outcomes of school-aged children were included.
The search process is illustrated in Figure 1 . The search identified 799 potentially relevant records and an additional 16 records were identified through snowballing. Of these, 109 were duplicates. Titles and abstracts were screened (n ¼ 706) to determine whether or not they were relevant and 501 were excluded. The remaining records were accessed to review the entire text of each article (n ¼ 205) for eligibility, of which 140 were excluded. Studies that were excluded did not include a school nurse in the intervention/activity (e.g., consulting physician or nurse practitioner; n ¼ 77), were conducted in countries other than the United States (n ¼ 12), or did not clearly identify who conducted the interventions and activities (n ¼ 7). School nurse guideline information, recommendations, commentaries (n ¼ 39), and literature reviews (n ¼ 5) were also excluded. Sixty-five research studies were included in this review. A summary of characteristics for each study is included in the Online Supplementary Material (Table S1) .
We used an iterative process to develop a template to extract appropriate data (Whittemore & Knafl, 2005) . Studies were assessed to ensure they addressed at least one of the research questions and for appropriateness of participants, sampling, measurement, data collection, findings, and their relevance to one another. Each author independently reviewed potential studies, and discussions on coding resolved all discrepancies. We categorized each study by which, if any, of the four framework principles they addressed. Some studies were categorized under more than one component because they included more than one intervention or activity.
Results
The 65 studies included in the literature review consisted of 50 (77%) quantitative studies, 9 (14%) mixed-method studies, and 6 (9%) qualitative studies. The majority (80%) used a descriptive design (n ¼ 52). Quasi-experimental (n ¼ 6), experimental (n ¼ 6), and correlational (n ¼ 1) designs were also used. Half (n ¼ 33) of the studies were published between 2015 and 2017. Research sites included public, private, and charter schools in Massachusetts (n ¼ 10), national studies (n ¼ 9), North Carolina (n ¼ 7), and Missouri (n ¼ 5). The location of two studies was not reported. The remaining studies were conducted in 18 other states.
Characteristics of school nurses, students, and schools varied among the 65 studies. School nurses ranged from 23 to 71 years old, had practiced as registered nurses from 1 to 45 years and as school nurses from 1 to 31 years. The majority were female, Caucasian, and held at least a baccalaureate degree. Nine studies also reported if school nurses held a national or state school nurse certification. Student participants in the included studies ranged from 5 to 19 years old. Participating students were predominantly male and Caucasian or African American. Nine studies were conducted in elementary schools, one in a middle school, and seven in high schools. The entire K-12 population was included in 15 studies, while the pre-K population was included in eight studies. Eight studies included a combination of school populations: elementary and middle schools (n ¼ 4) and middle and high schools (n ¼ 4). Sample size ranges varied for participant type: 28-4,437 (students), 6-2,049 (school nurses), and 64-72 (parents). One study included 11 student/parent dyads. Socioeconomic status was not consistently documented: 10 studies documented the percentage of students who received free or reduced lunch (range reported 0-80%), 5 studies documented type of insurance (43-82% Medicaid/public insured), 4 studies documented family annual income (mean US$61,000-70,000, 73% over 80,000, and 52.8% less than US$50,000), and one study documented mean percentage of students living below poverty level (23.4%).
School Nurse Interventions and Activities
Sixty-one (94%) studies were categorized under each framework principle: care coordination (n ¼ 36), community/public health principles (n ¼ 17), leadership (n ¼ 12), and quality improvement (QI; n ¼ 2; examples are cited in Table  1 ). Some studies were categorized under more than one component because they included more than one intervention or activity. The remaining four studies did not include school nurse interventions or activities. They assessed perceptions of the school nurse role, barriers present in the school setting, and differences in outcomes based on fullor part-time employment.
Care coordination principle. In just over half of the studies (55%), school nurses coordinated care to meet student and family goals, needs, and expectations (NASN, 2016b) . School nurse interventions and activities aligned with components of the care coordination principle, including chronic disease management (n ¼ 11), collaborative communication (n ¼ 10), motivational interviewing/counseling (n ¼ 7), direct care (n ¼ 5), case management (n ¼ 5), and student care plans (n ¼ 2).
School nurses engaged in chronic disease management including group asthma education (Mickel, Shanovich, Evans, & Jackson, 2017) , individual education on epinephrine pens and ensuring students carried unexpired pens (Spina, McIntyre, & Pulcini, 2012) , and management of students' asthma, diabetes, and anaphylaxis emergencies (Allen, Henselman, Laird, Quinones, & Reutzel, 2012) . Eight studies explored school nurse experiences with chronic disease reporting (Rivkina et al., 2014) , providing disease management for students with weight-related health issues (Powell, Engelke, & Neil, 2017; Quelly, 2013; Steele et al., 2011) , and students diagnosed with asthma (Garwick, Svavarsdottir, Seppelt, Looman, & Orlygsdottir, 2015; Krenitsky-Korn, 2011) , seizure disorders (Terry, Patel, Cohen, Scherzer, & Kline, 2016) , and food allergies (Morris, Baker, Belot, & Edwards, 2011) . School nurses communicated collaboratively with parents/guardians (n ¼ 9) to collect student health data (Bergren, 2016; Rivkina et al., 2014) , obtain consent for ophthalmology consultation (Diao et al., 2016) , provide human papillomavirus (HPV) and meningococcal vaccine information (Rhodes, Draper, Woolman, & Cox, 2017) , explain immunization compliance (Swallow & Roberts, 2016) , and discuss adolescent dating violence incidents (Khubchandani, Telljohann, Price, Dake, & Hendershot, 2013) , asthma treatments (Krenitsky-Korn, 2011), and weight management (Lee & Kubik, 2015; Stalter, Kaylor, Steinke, & Barker, 2011) . School nurses communicated with school staff (n ¼ 3) to collect student health data (Bergren, 2016) , to discuss asthma diagnosis and treatments (Krenitsky-Korn, 2011) , and to develop a plan for students with symptoms of female athlete triad syndrome (Kroshus, Fischer, & Nichols, 2015) . School nurses also communicated with health-care providers (n ¼ 2) to collect student health data and discuss asthma treatments (Bergren, 2016; Krenitsky-Korn, 2011 ) and with students (n ¼ 1) about HPV and meningococcal vaccines (Rhodes et al., 2017) .
School nurses used individual counseling interventions to support children with anxiety (Muggeo, Stewart, Drake, & Ginsburg, 2017) and weight-related health issues (Pbert et al., 2013 (Pbert et al., , 2016 Schroeder, Jia, Wang, & Smaldone, 2017) ; group counseling for children with disabilities (Vessey & O'Neill, 2011) and a motivational interviewing intervention to encourage students diagnosed with asthma to take their daily administration of inhaled corticosteroids (ICS; Blaakman, Cohen, Fagnano, & Halterman, 2014; Halterman et al., 2011) .
School nurses provided direct care for students including direct observation of students taking asthma preventive and Engelke et al. (2014 Engelke et al. ( , 2011 ) -Implement case management process for students with asthma and diabetes Carpenter et al. (2013) -Implement asthma action plans Chronic disease management Spina et al. (2012) -Individual education on epinephrine pen and periodic checks for pen Allen et al. (2012) -Manage emergencies for students diagnosed with asthma food allergies, diabetes Garwick et al. (2015) emergency medications (Krenitsky-Korn, 2011), treatment for headaches (e.g., provide snacks/drinks, water/electrolytes, and over the counter medications; Lazdowsky et al., 2016) , primary care for adolescent dating violence victims (Khubchandani et al., 2013) , assessing the need for and providing epinephrine injections for (food) allergic reactions (Szychlinski et al., 2015) , and student health assessments (Hill & Hollis, 2012) . School nurses implemented case management action plans for students with asthma (Carpenter, Lachance, Wilkin, & Clark, 2013; Engelke, Swanson, & Guttu, 2014; Moricca et al., 2012) and diabetes (Engelke, Swanson, Guttu, Warren, & Lovern, 2011; Peery, Keehner Engelke, & Swanson, 2012) . School nurses also implemented care plans for students returning to school after a concussion diagnosis (Blackwell, Robinson, Proctor, & Taylor, 2017) and emergency action plans for students with food allergies (Pulcini, Marshall, & Naveed, 2011) .
Community/public health principle. The foundation of school nursing practice is community and public health (NASN, 2016b) . Seventeen studies focused on community and public health under the screenings/referral/follow-up (n ¼ 12), health education (n ¼ 2), surveillance (n ¼ 2) components, and under the overall umbrella of the community/public health principle (n ¼ 1). The majority of studies included screenings/referrals/follow-up on a variety of topics including anxiety (Allison, Nativio, Mitchell, Ren, & Yuhasz, 2014; Muggeo et al., 2017) , body mass index (BMI; Lee & Kubik, 2015; Stalter, Chaudry, & Polivka, 2011) , depression (Allison et al., 2014) , somatic symptoms (e.g., headache, nausea, and heart racing) and general functioning (home, school, and peers; Muggeo et al., 2017) , psychiatric evaluations and referrals to the emergency department (Grudnikoff, Taneli, & Correll, 2015) , vision (Kemper, Helfrich, Talbot, & Patel, 2012) , hearing (Sekhar et al., 2014) , posture (Magee, Kenney, & Mullin, 2012) , alcohol use (Lunstead, Weitzman, Kaye, & Levy, 2016) , female athlete triad syndrome (Kroshus et al., 2015) , acanthosis nigricans (Scott & Hall, 2012) , and adolescent dating violence (Khubchandani et al., 2013) .
Health education studies involved sex education including a curriculum on human immunodeficiency virus (HIV) and sexually transmitted infections (STI; Borawski et al., 2015; Rasberry et al., 2015) . Surveillance, a key component of the public health principle, is the systematic collection, analysis, and interpretation of health-related data (NASN, 2016b) . Surveillance studies included school nurses reporting data for a statewide asthma surveillance program (Medaglia, Knorr, Condon, & Charleston, 2013) and school nurse visit data for influenza-like illness, fever, flu, allergy, asthma, diarrhea, and vomiting syndromes (Wilson et al., 2014) . Lastly, Schaffer, Anderson, and Rising (2016) used the Public Health intervention wheel framework to define how school nurses conduct public health interventions.
Leadership principle. School nurses serve as leaders in school settings, requiring ongoing engagement to advance knowledge and skills (NASN, 2016b) . Of the 12 studies categorized in the leadership principle, all fit the lifelong learner component with various professional development topics: asthma (n ¼ 4), food allergies (n ¼ 2), adolescent relationship abuse (n ¼ 1), biological event preparedness (n ¼ 1), concussions (n ¼ 1), maltreatment (n ¼ 1), weight-related health issues (n ¼ 1), and students with disabilities (n ¼ 1).
School nurses attended continuing education on the overall health of students diagnosed with asthma and training to conduct assessments, use equipment (e.g., peak flow meters), and implement action plans (Carpenter et al., 2013; Francisco, Rood, Nevel, Foreman, & Homan, 2017; Putman-Casdorph & Pinto, 2011; Staudt, Alamgir, Long, Inscore, & Wood, 2015) . Other studies included education for school nurses about food allergies (Chokshi, Patel, & Davis, 2015) , adolescent relationship abuse and how to integrate discussions of healthy/unhealthy relationships in each student encounter (Raible et al., 2017) , school preparedness for biological events (Rebmann, Elliott, Artman, VanNatta, & Wakefield, 2016) , how to support students as they return to the classroom (i.e., return to learn) after concussions (Wing, Amanullah, Jacobs, Clark, & Merritt, 2015) , recognizing children at risk for maltreatment (Jordan, MacKay, & Woods, 2017) , and improving communication with families on weight-related health issues through a web-based tutorial (Steele, Wu, Cushing, & Jensen, 2013) . School nurses also assisted with creating an education module about food allergies for school staff (White et al., 2016) and provided recommendations for education on collaboration with interdisciplinary staff as well as conducting mandated screenings to provide care for students with disabilities (Singer, 2013) .
QI principle. School nurses use continuous quality improvement (CQI) and documentation/data collection components in their daily practice to systematically measure outcomes to understand which of their interventions and activities have the greatest impact on student health and school readiness (NASN, 2016b) . School nurses used Plan-Do-StudyAct (PDSA) cycles to test various strategies to increase immunization compliance (Davis, Varni, Barry, Frankowski, & Harder, 2016) . Bergren (2016) conducted a survey to assess the feasibility of school nurses' ability to collect school nurse-generated student health and education data.
Outcome Measures
Thirty-five studies (61%) included outcome measures, of which 28 measured health outcomes, 2 measured education outcomes, and 5 measured both health and education outcomes. Health and education outcome measures were categorized under each framework principle: care coordination (n ¼ 18), community/public health (n ¼ 16), QI (n ¼ 6), and leadership (n ¼ 3; examples are cited in Table 2 ).
Care coordination principle. Eighteen studies included care coordination components: chronic disease management (n ¼ 10), case management (n ¼ 4), student care plans (n ¼ 2), direct care (n ¼ 1), and student-centered care (n ¼ 1). School nurse management of chronic disease was used to explore health outcome measures. Five studies addressed health outcome measures in children diagnosed with asthma: overall asthma and medication knowledge (Francisco et al., 2017; Mickel et al., 2017) , health-care cost savings, number of days with/without asthma symptoms, quality of life, activity limitations, readiness to change stages, student perceptions about asthma, and asthma management barriers (Francisco et al., 2017; Halterman et al., 2011; KrenitskyKorn, 2011; Quaranta & Spencer, 2016) . Spina, McIntyre, and Pulcini (2012) and Szychlinski et al. (2015) measured the number of students with available epinephrine pens, number of times epinephrine was administered, types of personnel available to respond to emergencies, reasons epinephrine was not administered, and types of school communities that do not have epinephrine available. The number of emergent events, 911 calls, and deaths were addressed in children diagnosed with asthma, diabetes, and food allergies (Allen et al., 2012) . Weight management outcome measures included decreased BMI, body fat percentage, waist circumference, and blood pressure; improved dietary behaviors; and increased physical activity (Pbert et al., 2013 (Pbert et al., , 2016 .
In four studies, school nurses implemented case management plans with individualized goals and measured health outcomes of children diagnosed with chronic illnesses: decreased asthma-related symptoms and number of urgent care visits (Carpenter et al., 2013) , parent and teacher perceptions of child's asthma/diabetes self-management, improved asthma/diabetes-related quality of life (Engelke et al., 2014; Peery et al., 2012) , and ability to attain case management goals (Engelke et al., 2014 (Engelke et al., , 2011 . Two studies investigated the prevalence of student care plans for food allergies and asthma emergencies (Pulcini et al., 2011; Rivkina et al., 2014) . Lazdowsky et al. (2016) explored the types of school nurse actions and student/family perceptions of the direct care school nurses provided for management of headaches. Lastly, Vessey & O'Neill (2011) measured how school nurses provided student-centered care through support groups to improve resilience in students with disabilities affected by teasing and bullying.
Community/public health principle. School nurses conducted surveillance (n ¼ 7) and provided screenings/referrals/ follow-up (n ¼ 6) and health education (n ¼ 5) during their practice. School nurses conducted surveillance and documented decreased days absent (partial or full days) from school, tardiness, and time out of class (Bergren, 2016; Carpenter et al., 2013; Engelke et al., 2014; Krenitsky-Korn, 2011; Moricca et al., 2012; Muggeo et al., 2017; Rodriguez et al., 2013) . Bergren (2016) also assessed school nurse data collection on the number of times students were dismissed from school early or sent back to class after health office visits. Types of screenings, referrals, and follow-up included screenings for depression and anxiety (Allison et al., 2014; Muggeo et al., 2017) , physical symptoms and overall functioning related to anxiety (Muggeo et al., 2017) , parental satisfaction with BMI notification letter (Lee & Kubik, 2015) , number of students confirmed for postural curvature during screening (Magee et al., 2012) , emergency department referrals for psychiatric evaluation (Grudnikoff et al., 2015) , and the number of students who received follow-up eye exams after screening (Kemper et al., 2012) . Studies examined whether sexual health and STI/ HIV education by school nurses improved sex-related cognitive mediators (i.e., knowledge, efficacy, beliefs, and intentions; Borawski et al., 2015) and increased immunization compliance (Swallow & Roberts, 2016) . Studies also described the willingness of students to talk to school nurses about HIV/STI testing (Rasberry et al., 2015) and the influence of school nurse knowledge, attitudes, and perceptions of role as opinion leaders on their practice regarding HPV prevention (Rosen, DiClemente, Shepard, Wilson, & Fehr, 2016; Rosen, Goodson, Thompson, & Wilson, 2015) .
QI principle. Six studies applied QI principles under the meaningful health/academic outcomes (n ¼ 4), CQI (n ¼ 1), and documentation/data collection (n ¼ 1) components to measure: decreased concentration problems, improved memory and behavior in class (Muggeo et al., 2017) , improved academic performance in students diagnosed with asthma and anxiety (Engelke et al., 2014; Krenitsky-Korn, 2011; Moricca et al., 2012; Muggeo et al., 2017) ; assess how nurses collected school nurse generated data on school health visits and medication administration (Bergren, 2016) and study the implementation of school systems immunization inventories (Davis et al., 2016) .
Leadership principle. In three studies, under the lifelong learner component, school nurses attended education sessions to increase identification of students with food allergies, the number of epinephrine devices available in school (Chokshi et al., 2015) , school nurse knowledge of asthma (Francisco et al., 2017) , and percentage of asthma action plans distributed to students (Staudt et al., 2015) .
School Nurse Interventions Linked to Outcomes
School nurse interventions in 17 of the 65 research studies (26%) were linked to positive changes in student health or education outcomes. Our literature review did not reveal any research studies that described school nurse interventions linked with negative student outcomes. There were studies that did not result in positive outcomes (e.g., intervention improved dietary behaviors but did not decrease student BMI or waist circumference). Interventions were categorized under care coordination (n ¼ 11), community/public health (n ¼ 3), leadership (n ¼ 2), and QI (n ¼ 1) principles. Examples of these studies are shown in Table 3 , with a complete listing for each study in the Online Supplementary Material (Table S2) .
Care coordination principle. The majority of school nurse interventions were categorized under the care coordination components: motivational interviewing/counseling (n ¼ 5), case management (n ¼ 4), chronic disease (n ¼ 1), and collaborative communication (n ¼ 1). Student counseling led by school nurses was associated with improved dietary behaviors in overweight and obese students (p < .05; Pbert et al., 2013 Pbert et al., , 2016 , improved quality of life, and increased symptom free days and motivation to take medications in students diagnosed with asthma (p < .05; Halterman et al., 2011) . School nurse-led student counseling was also associated with strengthened resilience (p < .007) and management of teasing and bullying (p < .001) in students with disabilities (Vessey & O'Neill, 2011) and decreased child anxiety and concentration problems (p < .05; Muggeo et al., 2017) .
Case management processes implemented by school nurses were associated with improved health and education of students diagnosed with asthma and diabetes. Over 90% of students met case management goals that were primarily facilitated by the school nurse's work to establish a safe school environment (e.g., developed emergency action plans, individual health plans, and staff trained in care; Engelke et al., 2014 Engelke et al., , 2011 . Students improved meeting self-management case management goals including following a prescribed diet (93%), self-administration/receive insulin according to plan (84%), and self-management of insulin regimen (83%; Engelke et al., 2011) . Students also had improved quality of life scores (p < .05) and lower symptom and treatment problems (p < .01; Engelke et al., 2014 Engelke et al., , 2011 . Engelke, Swanson, Guttu, Warren, and Lovern (2014) and Engelke, Swanson, and Guttu (2011) found that between 58% and 69% students met the goal to decrease the number of health-related absences, while Moricca et al. (2012) found the average days missed due to illness dropped from 5.8 to 3.7 days (p ¼ .003). There was also improved parent (p ¼ .05; Engelke et al., 2014; Peery et al., 2012) and teacher (Peery et al., 2012 ) perception on child selfmanagement. Engelke et al. (2014) found that students who met the goal of improving psychosocial support from family had the largest average gain in grade point average (M ¼ .53; p ¼ .03).
Students diagnosed with asthma improved their knowledge about their chronic disease after one group asthma education session taught by school nurses; this improvement was sustained a month after the intervention (p < .001; Mickel et al., 2017) . Collaborative communication between school nurse and parents using a letter (to report child's height, weight, BMI, and healthy eating and physical activity tips) improved reporting of limiting snacks and sweetened drinks (p < .001) and decreased time watching television/playing video games (p ¼ .005) among parents of overweight children (Lee & Kubik, 2015) .
Community/public health principle. At the 12-month follow-up, a HIV/STI prevention curriculum taught by school nurses and health education teachers was linked to sustained improved outcomes for student beliefs and efficacy related to sexual health (p < .05; Borawski et al., 2015) . Visual acuity (Kemper et al., 2012) and postural (Magee et al., 2012) screenings conducted by school nurses led to outside referrals with health-care providers and diagnosis and treatment of refractive error, scoliosis, and kyphosis.
Leadership principle. Under the lifelong learner component, educational interventions for school nurses were linked to decreased student allergic reactions from 15% to 0% (p ¼ .014); increased mean number of epinephrine devices per school (p < .001; Chokshi et al., 2015) , health-care cost savings, weekly inhaled corticosteroid doses (6.5-8.2 doses), and improved student attitudes (p < .001; Francisco et al., 2017 
Discussion
We used the recently published Framework for 21st Century School Nursing Practice as our lens for examining how school nurses impact health and education outcomes of school children. The framework's principles and components provided an effective structure for categorizing the many school nurse interventions and activities, and health and education outcome measures identified in the literature review. To our knowledge, this is the first integrative review to use the framework as a guide for examining the links between school nurse interventions and student outcomes. During the development of the framework, some school nurses voiced that they did not understand how to use it in their practice, but feedback during the NASN 2016 Annual Conference revealed many school nurses were already using the aspects of the framework to guide their school nurse practice. The studies included in this review showed that all of the framework's principles (care coordination, leadership, quality improvement, and community/public health) are reflected in current research, which is indicative of how school nurses are prioritizing their daily practice, using a variety of interventions and activities to help students manage their chronic conditions, provide direct care, and collaborate with partners in the community (Maughan, Duff, &Wright, 2016; NASN, 2016b) . This literature review offers validation, through the included studies, that school nurses can use the framework to guide student-centered care, collect standardized data, and develop evidence-based interventions for students, school staff, and families.
School Nurse Interventions and Activities
Using the framework, a little over half of the interventions and activities school nurses carried out were categorized as care coordination, which is consistent with what is known about health care provided by school nurses. School nurses are an integral part of not only the medical/nursing community but also the educational community. This supports school nurse collaboration with professionals in both fields, and the opportunity to coordinate student health care with their medical home, school, and family (McClanahan & Weismuller, 2015; NASN, 2017a) . Chronic disease management was the most common component used under the care coordination principle. As the number of children with chronic diseases increases, it is imperative that school nurses are available to students to help them manage their chronic health conditions and provide direct care and case management (Leroy, Wallin, & Lee, 2017; NASN, 2017b) . Interestingly, the majority of studies under chronic disease management focused on school nurse experiences and perceptions, while only a few involved school nurse interventions. Understanding school nurse experiences and perceptions provides rich description about school nurse activities from qualitative research (Merriam & Tisdell, 2016 ), yet more studies are needed to measure the impact of school nurse interventions on student management of their chronic conditions (NASN, 2016c) . There is also opportunity to expand research that includes care coordination components that were not discovered during this review: education, interdisciplinary teams, nursing delegation, student self-empowerment, and transition planning. School nurse interventions and activities categorized under the community/public health principle were found to be the next most common. This was an expected finding because the practice of school nursing is grounded in community/public health (NASN 2016a (NASN , 2016b Schaffer, Anderson, & Rising, 2015) . Most of the community/public health studies were categorized under the screenings/referrals/follow-up component. Performing screenings, referrals, and follow-up are critical secondary prevention strategies that assist school nurses to keep students safe, healthy, and ready to learn by recognizing health issues before there are complications (AAP Council on School Health, 2016; NASN, 2016b NASN, , 2017a . Of note, many of the studies in the screening component examined different types of screenings reflecting diverse health issues among school-aged children. There is considerable opportunity for conducting research studies in the components of the community/public health principle, as these were not reflected in our literature review: access to care, cultural competency, disease prevention, environmental health, health equity, health promotion, outreach, risk reduction, social determinants of health, and Healthy People 2020.
Health and Education Outcome Measures
Half of the studies included in this review addressed various health outcome measures, with a little over half categorized under care coordination, in particular, the chronic disease management component. Previous studies have found that school nurses deliver care that improves health and education outcomes of students with chronic health conditions and can provide care coordination, health education, and decrease long-term health issues while meeting the needs of students and their families (Leroy et al., 2017; NASN, 2017a NASN, , 2017b . Few studies included education outcome measures. The small number of studies measuring education outcome measures was surprising given the priority of keeping children in school, ready to learn, and positive correlations between health and academic success (Engelke et al., 2009; NASN, 2017a) . Measuring education outcomes is pivotal to understanding how school nursing practice relates to student academic achievement (Selekman et al., 2016) and gives vital information for school nurse leaders, stakeholders, and decision makers to use for local resource and budget decisions that may impact the health of students (Endsley, 2017; Taras, 2014) . Not surprisingly, researchers were more likely to measure absenteeism-related outcomes than academic performance outcomes. This is consistent with previous studies because although school nurses influence academic performance, so do other education and health professionals (Maughan, 2003) .
Several studies in the review included similar health or education outcomes, but definitions and measurements were not standardized. Decreasing asthma symptoms was important but was measured in various ways including number of days with symptoms, without symptoms, and percentage of students who met goals for decreasing symptoms. Researchers who measured perceptions and improvement in asthma knowledge designed custom surveys for their studies. To determine epinephrine pen availability in schools, researchers measured mean epinephrine devices per school and number of students with available epinephrine pens. Education outcomes were also measured using a variety of methods. Absenteeism was measured by partial or full days absent, being tardy to class, and time out of class, and academic performance was measured by grade point average and standardized test scores. We recommend standardization of definitions for outcome measures to promote development of standardized data sets. Also, standardizing how student outcomes are measured can improve the understanding of how school nurse interventions influence student health and academic success (Johnson et al., 2017; Selekman et al., 2016) .
Step Up & Be Counted! aims to accomplish this through standardized data points and reporting structure (Johnson et al., 2017; Leroy et al., 2017; Maughan et al., 2014) .
School Nurse Interventions Linked to Positive Outcomes
Our literature review revealed that only one in four of the studies explored links between school nurse interventions and student outcomes. Most of these studies were categorized under the care coordination principle, the principle that had the greatest number of studies that met the inclusion criteria for this literature review. School nurse interventions with positive student outcomes benefited school-aged children with life-threatening diseases like asthma and diabetes and children with serious health conditions that could have debilitating consequences such as being obese, anxious, or bullied by others. In addition to positive outcomes linked to nursing case management for chronic diseases, positive outcomes were associated with school nurse interventions involving nurse-led education and support groups, screening, and immunization tracking. Articulating the value of school nursing interventions grounded in evidence and linked to positive health and/or education outcomes is a powerful tool for school nurses. School nurses who can discuss research studies with linkages between positive student outcomes and nursing interventions to stakeholders will be better positioned to advocate for and leverage needed resources to improve child health including additional school nurses and reimbursement for school nursing services. This literature review reveals the need for more studies that move beyond description and examine relationships between school nurse interventions and health and education outcomes. Most of the studies included in this review used descriptive designs to describe characteristics and findings of their projects, which is consistent with previous findings (Lineberry & Ickes, 2015; Stock et al., 2002) . Designing more robust and rigorous correlational and experimental research studies will advance the science of school nursing and health of school children. School nurses can partner more strategically with nurse researchers from schools of nursing to identify relevant practice problems and outcomes and work together on analytical research designs that build on descriptive studies. Graduate nursing students can conduct their research in the field of school nursing by collaborating with practicing school nurses. Encouraging dialogue about research studies that did not find positive student outcomes will also advance school nursing practice as researchers and school nurses work together to critique school nurse interventions, outcome measures, and study designs. Strategies for facilitating such dialogue might include presentations, round table, or panel discussions at conferences, a blog for sharing studies not submitted for publication, and studies accepted for publication that did not find positive outcomes but will further lessons learned from conducting the research studies.
This review revealed diverse school nursing interventions that related well to the framework. It also revealed inconsistent use of definitions and measures of school nurse interventions and activities and student outcomes. Creating a database of school nursing interventions with standard definitions and outcome measures can advance school nursing science by helping researchers learn from each other, which will also build opportunity for more sophisticated analysis of results from multiple studies. In addition, school nurse researchers can be encouraged to replicate studies to explore more robust findings, as they work to conduct research studies with more advanced and robust research methods.
Limitations
There are some limitations in this review. The limiters and key search terms we used may have missed published research. We made a strong effort to avoid this by consulting with an expert nursing reference librarian to ensure an exhaustive search. We limited the review of literature to studies published January 2011 to July 2017, and it is possible that we excluded some key studies published earlier.
Our goal was to capture the most current research.
Implications for School Nursing Practice and Future Research
The Framework for 21st Century School Nursing Practice offers an evidence-based foundation to guide school nurses to provide clinically competent, high quality, student-centered care. School nurses can use the framework and the findings of this review to assess and evaluate their daily practice through the lens of the key principles and components. Similarly, they can use the framework to identify gaps in the care they provide with students, families, staff members, and community members and to identify gaps in lifelong learning needs of school nurses. This review also identified evidence of school nurse interventions and activities that have successfully impacted student outcomes. This review will help school nurses recognize that they are improving health and education outcomes of students and that they have a valuable role with advancing school nursing science by collaborating on research studies with researchers and other school nurses. Identifying and building on studies that are most similar, such as studies that fit under the care coordination principle, will further the science by adding evidence to better inform school nursing practice. This can help students stay healthy and safe in the school environment and ready to learn successfully.
This review supports the need to strengthen the state of the science of school nursing research with studies using more rigorous methodology in order to determine the impact that evidence-based school nurse interventions have on student outcomes. Like previous literature review findings (Lineberry & Ickes, 2015; McClanahan & Weismuller, 2015; Stock et al., 2002) , most of the studies examined in this review used descriptive designs, which highlights the need for school nurse studies with more robust research methods and rigorous designs (e.g., quasi-experimental and experimental). School nurses and nurse researchers also need to contribute to the development of standardized definitions and tools to measure school nurse interventions, activities, and student health and education outcomes (Cowell, 2015; McClanhan & Weismuller, 2015) . With the paucity of QI studies in the literature, future research will need to include components of the QI principle. Development of a standardized national school health data set that represents students and school nurses and data collection can help school nurses understand which interventions and activities have the greatest impact and are most effective on student health and education outcomes.
Conclusion
In this review, the Framework for 21st Century School Nursing Practice provided an effective lens to identify school nurse interventions and activities, health and education outcome measures, and school nurse interventions linked to positive student outcomes in the research literature. To date, research studies are limited in the types of school nurse interventions, student health conditions, study designs, and outcome measures. There is also a lack of standardization in how outcomes are measured. Researchers can move school nursing science forward by building on current descriptive studies, expanding the number of interventions and types of study designs, replicating studies, using standardized definitions and measures, and exploring links between interventions and outcomes.
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